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Abstract Diaphragm disease is a condition wherein the bowel lumen is divided into
a series of short compartments by circular membranes of mucosa and submucosa,
leading to a pinhole lumen and subsequent obstruction. It is a very rare condition
commonly attributed to non-steroidal anti-inflammatory drugs (NSAIDs) usage. We
present two cases of obstruction secondary to diaphragm disease of the ileum
diagnosed on histology of the resected specimen. One patient had no history of
chronic NSAID intake.
ª 2005 Surgical Associations Ltd. Published by Elsevier Ltd. All rights reserved.Case history
Case-1
A 54-year-old gentleman with a 3-year history of
change in bowel habit presented with acute
colicky abdominal pain for 48 h and absolute con-
stipation. He had a significant 10-year history of
aspirin and opiates intake for angina and chronic
back pain.
On examination, there was gross abdominal
distension with minimal tenderness. Plain abdom-
inal X-ray revealed dilated small bowel loops
suggesting obstruction (Fig. 1).
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tures in the ileum were noted and the narrowest
three were resected. Histology confirmed dia-
phragm disease (Fig. 2).
Case-2
An 84-year-old lady presented with a 2-week
history of central abdominal pain, vomiting and
progressive abdominal discomfort. She had derma-
titis herpetiformis and has been on long-term
dapsone. Drug history included syndol (parace-
tamol, caffeine, codeine, and doxylamine) for
backache for 12 years. She denied taking NSAIDs.
On examination, gross abdominal distension was
evident with minimal tenderness. Abdominal X-ray
demonstrated loops of dilated small bowel.
Emergency laparotomy showed an obstructing
stricture in the distal ileum with thickened small
bowel, which was resected.Published by Elsevier Ltd. All rights reserved.
Diaphragm disease 185Histology revealed diaphragm disease and an
incidental carcinoid (8.5 mm).
Discussion
The term ‘Diaphragm disease’ was first used by
Lang et al.1 for a rare condition seen in patients on
Figure 1 Plain abdominal X-ray of case-1 showing di-
lated small bowel loops suggesting small bowel
obstruction.
Figure 2 Photomicrograph of diaphragm disease.
Prominent hyperplastic fold with intervening stroma.long-term NSAIDs.2,3 The disease is characterised
by the presence of multiple (3e70), thin (2e
4 mm) diaphragm like septa narrowing the bowel
lumen to a pinhole producing luminal occlusion.
We report two cases, one of which did not have
a history of NSAIDs usage.
Although, NSAIDs are known to cause haemor-
rhage and ulceration in the upper gastrointestinal
tract, there is limited knowledge of the effects of
these drugs distal to the duodeno-jejunal flexure.
It has been reported that up to 70% of patients on
long-term NSAIDs develop small intestinal inflam-
mation.4 In the small bowel, these drugs can cause
perforation, massive bleeding, stricture, enterop-
athy and diaphragm disease. In the large bowel
these drugs can cause colitis, bleeding, perfora-
tion and strictures.5
Newer NSAIDs, which reduce gastropathy, ap-
pear to increase hazards of enterocolonic involve-
ment2,6 though the exact pathogenesis is
unclear.1,2 NSAIDs cause intestinal injury by cyclo-
oxygenase inhibition leading to decreased prosta-
glandin synthesis, which in turn affects the
mucosal integrity leaving the mucosa vulnerable
to bacteria and toxins. Any site of mucosal damage
with focal submucosal fibrosis may change the pli-
ability of the plicae circularis, thereby producing
a permanent fold.1 Another explanation is that
of a healing annular ulceration, which may result
in a purse string effect.7 In small bowel carcinoid,
obstruction is usually caused by the tumour itself
with associated desmoplastic mesenteric reac-
tion.8 Though strictures are known to occur with
carcinoid, submucosal fibrosis in the absence of
pronounced surrounding inflammation9e11 is char-
acteristic of diaphragm disease (Fig. 2).
Most cases are asymptomatic until they present
with acute intestinal obstruction. Other presenting
features are iron deficiency anaemia, change in
bowel habit or an acute abdomen secondary to
perforation.
Subclinical degrees of small bowel injury can
be detected using 111I-labelled leukocyte scan-
ning.11 Barium studies are inadequate as these le-
sions can easily be missed. In 90% of cases,
diagnosis is made at laparotomy,2,12 as conven-
tional investigations fail to demonstrate these le-
sions. However, even at laparotomy, the lesion
may be missed as it affects only the mucosa and
submucosa leaving an intact serosa2,10,11
(Fig. 2). Intra-operative enteroscopy and capsule
endoscopy have been used to diagnose and assess
the extent of the disease.13
Surgery is the treatment of choice. In extensive
and recurrent disease, stricturoplasty can be un-
dertaken. Recurrence of symptoms following
186 V.R. Velchuru et al.surgical resection may occur in 50% patients and is
either due to surgeon’s failure to appreciate the
extent of the lesions at the initial operation or
a recurrence due to continued use of NSAIDs.1
Conclusion
Diaphragm disease of the bowel is a rare but
recognized condition in which multiple annular
constrictions involving both the small and large
intestines are noted.
Iron deficiency anaemia, abdominal pain and
change in bowel habit developing against a back-
ground of long-term NSAID therapy should raise the
suspicion of this disease.
However, it should be noted that these lesions
could occur without a history of chronic NSAID
usage. The diaphragms are usually thin and missed
radiologically. Diagnosis is often difficult as con-
ventional investigations fail to demonstrate this
condition.
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